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PREFACE

This report is prepared under guldance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Englneers, Washington, D.C. 20314. The purpose of a Phase 1 investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the 1investiga-
tion is intended to identify any need for such studies.

'In reviewing this report, it should be realized that the reported con

dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.
In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure cer-
tain conditions which might otherwise be detectable if inspected under
the normal operating enviromment of the structure.

It is important to note that the condition of a dam depends on.
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the coundition
of the dam at some point in the future. Only through frequent inspec—-
tions can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detalled hydrologic
and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood provi-
des a measure of relative spillway capacity and serves as an aid in
detemining the need for more detailled hydrclogic and hydraulic
studies, considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE T REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM Bentleyville Dam ]

STATE LOCATED Pennsylvania !

COUNTY LOCATED Washington 1

STREAM Tributary to the North Branch of Pigeon Creek o

DATES OF INSPECTION November 5, 1980 and May 12, 1981 A

COORDINATES Lat: 40° 8.,9' Long: 80° 1.5' ;

|

1 The assessment of Bentleyville Dam is based upon visual observations ;
N made at the time of inspection, review of available records and data, 1

1 hydraulic and hydrologic computations and past operational

~ performance.
Al

The BentleyvillepDam appears to be in poor condition. No maintenance .

program exists for the dam and the lack of maintenance 18 led to a !

general deterioration of the structure. An upstream s =—-off exists

! for the 12l drainiine, but the capability of the valve operate is =
queationable. Wet areas were observed on the downstrea. slope of the
dam, One area observed at the right abutment contact; aid a second
wet area was observed on the downstream slope adjacent to the right
spillway wingwall, approximately 10 feet below the crest. The seepage

. should be investigated to ascertain its effects on the stability of

Q{} the structure. The spillway is in a deteriorating condition and the

‘“ concrete in the channel walls and channel bottom should be repaired.
Undercutting of the channel floor if left unchecked could lead to the
potential failure of the spillway structure., Brush and small trees
were observed on the upstream and dowastream slope. The brush aad
small trees should be removed in a controlled manner.
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The Bentleyville Dam is a significant hazard-small size dam. Tbhe
recommended spillway design flood (SDF) for a dam of this size and
clagsification is in the range of the 100-year storm to 1/2 PMF. !
Based on the downsgtream potential for slgnificant property damage to "]
outlying areas of Bentleyville and Interstate 70, the splllway design 1
flood has been selected as the 1/2 PMF,

The spillway and reservoir are capable of controlling approximately
192 of the PMF without overtopping the embankment low spot. The ;
spillway is capable of controlling the 100-year flood.' Based on cri- i
teria established by the Corps of Engineers, the spillway is termed LK
inadequate . :
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BENTLEYVILLE DAM
PA 1096

The following recommendations and remedial measures should be insti~
tuted immediately.

1. It should be ascertained whether the upstream shutoff for the
12" cast irom pipe is operable. If it is found that the valve is not
operable, it should be made operable or some other method devised to
drain the reservoir. If the valve is operable, it should be operated

and lubricated on a regular basis.

2. The wet areas observed on the downstream slope of the dam
should be investigated to determine the extent of the seepage, and its
affect on the stability of the structure. The investigation should be
conducted by a registered professional engineer knowledgeable in dam

design and analysis.

3. The gspillway is in a deteriorating condition. The concrete
in the channel walls and channel bottom should be repaired.

4. A regularly scheduled maintenance and operation plan should
be prepared amd implemented to check future deterioration of the

gstructure.

5. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

6. The brush and small trees on the upstream and downstream
slopes of the dam should be removed under the direction of a registered
professional engineer knowledgeable in dam design and comstructiom, to
insure that removal of the vegetation does not seriously affect the

stability of the structure.

7. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

8. The facilities installed on the spillway crest control
structure, for the installation of flashboards shoul ! be removed to
insure that flashboasrds sre not installad at the structure.

9. The areas on the upstream slope where riprap has bLeen removed

should be repaired by replacing the riprap.

10. Areas of observed erosion should be repaired and seeded.
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i PHASE 1
4 NATIONAL DAM INSPECTICN PROGRAM
i BENTLEYVILLE DAM
NDI. I.D. NO. PA 1096

SECTION 1 -
PROJECT INFORMATION X

1.1 General.

a. Authority. The National Dam Inspectiom ..:t, Public Law
92-367, authorized the Secretary of the Army, through the Corps of 1
Engineers, to initiate a program of inspection of dams throughout the 1
United States. '

b. Purpose. The purpose of the inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description cof Project.

a. Dam and Appurtenances. The Bentleyville Dam is an earthfill
dam, 283 feet long (including spillway) and 24 feet high. The crest
width of the dam varies, with the majority of the crest being approxi-
mately 7 feet in width, The upstream slope of the dam is approxima-—
tely 2H:1V, and the downstream slope of the dam is 2H:1V.

et

A concrete control structure exists on the upstream slope of the 1
dam at mid-embankment. The structure houses a gate which controls
flow through the drainline.

PR P R-Y N WO

The spillway for the dam is located at the left abutment. The
splillway is rectangular, with concrete retaining walls and a stepped
concrete lined discharge channel. The concrete lined channel serves
to provide discharges to the stream below the spillway. The width
between the spillway sidewalls at the weir is 20 feet, and the depth
from the top of these walls to the weir crest is approximately 5 feet.
The shape of the weir, however, is such that the effective weir length i
equals 25 feet., 1

b. Location. The dam is located on a tributary to Pigeon Creek,
approximately 3 miles northwest of Bentleyville, Somerset Township,
Washington County, Pennsylvanla. The Bentleyville Dam can be located
on the Hackett, U.S5.G.S, 7.5 minute quadrangle.

- Gkl

c. Size Classification. The Bentleyville Dam is a small size
dam (24 feet high, 79 acre-feet). i

—
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d. Hazard Classification. The Bentleyville Dam is a significaat
hazard dam. Outlying areas of Bentleyviile and Interstate Route 70
appesr susceptible to significant damage should the structure fafl.

e. Ownership. The Bentleyville Dam is owned by Bentleyville
Water Authority. Correspondence should be addressed to:

The Bentleyville Water Authority
513 Main Street

Bentleyville, Pennsylvania 15314
412/239-2381

f. Purpose of Dam. The dam was originally constructed for the
purposes of supplying water for the Borough of Bentleyville. The
Borough of Bentleyville has since abandoned the dam as a water supply,
and the dam presently serves no useful purpose to the Borough,

g. Design and Construction History. Based on information con
tained in the PennDER files, it appears as though the construction of
the dam began in wid-1938. The design of the dam was completed by the
Chester Engineers of Fittisburgh, Peunnsylvanla. No information was
avallable relative to construction of the dam,

h. Normal Operating Procedures. The reservoir is currently
maintained at the spillway crest elevation., No operations have been
conducted at the dam for many years. It was reported by Mr. Bernard
Crumline (Superintendent, Bentleyville Water Authority), that the
Borough discontinued using water from the reservoir arocund 1964 or
1965.

1.3 Pertinent Data.

a. Drainage Area. 1.2 square miles

b. Discharge at Dam Site (cfs).

Max{mum known flood at dam site Unknown
Drainline capacity at normal pool Unknown
Spillway capacity at top of dam (low spot) 630

c. Elevation ( Lcet) . = Field survey based on elevation

of left spillway wall, elevation 1018.0., Design drawings indicate
difference in elevations relative to U.S.C.S. Datum and Fleld medsure-

ments taken during the inspection.
¢

Top of dam - low point 1017.2
Top of dam ~ design height 1018.75
Pool at time of inspection 1013.1
Spillway crest 1013.1

Note: Elevations used in this report were based on design drawings
(Appendix E) and do not correlate with U.$.G.S. datum.
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h.

Maximum pool - design surcharge
Full flood control poocl

Normal pool

Upstream portal - 12" CIP
Downstream portal - .2" CIP
Streambed at centerline of dam
Maximum tallwater

Toe of dam

Reservoir (feet).

Length of maximum pool
Length of normal pool

Storage (acre-feet).

Normal pool (spillway crest)
Top of dam

Reservoir Surface (acres).

Top of dam - low spot
Normal pool
Spillway crest

Dam.

Type
Length (including spillway)
Height
Top width
Side slopes =~ upstream
- downstream
Zoning
Impervious core
Cutoff
Grout curtain

Reservoir Drain.

Type
Length (through embankment)
Closure (upstream)

Closure (downstream)

e B AN 4 e e e = = } ,,\1,_,<.

Unknown
N/A
1013.1
Unknown
994.3
Unknown
Unknown
994.3

2500
1300

30
79

wt U
L]
v L

Earthfill
283 feet
24 feet
7 feet
2H: 1V
2H: 1V
Yes
No
Partial
None

12" diameter CIP
50 feet
Gate housed in
Control structure
12" gate valve
on downstream end
of pipe
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Access

Regulating facilities

spillway.

Type

Length (effective crest length)
Crest elevation

Upstream channel

Downstream channel

Upstreaw slope .
(Control structure) E
Downstream valve i

exposed
Control struc—
ture on upstrean
slope equipped
with siem

Rectangular wichn
an irregular sheped
weir
25 feet
1013.1
Lake
(unrestricted)
Tributary to
the North Branch
of Pigeon Creek
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SECTION 2
! ENGINEERING DATA

2.1 Design. Review of available information in the files of the
Commonwealth of Pennsylvania, Department of Environmental Resources,
revealed that some correspondence, permit information, design drawings
and pictures were available for review. Pertinent design drawings
relative to the design of the Bentleyville Dam are located in
Appendix E of this report.

2.2 Construction. No information was available regarding the
construction of the dam.

2.3 QOperation. No operations are presently conducted at the dam.

2.4 Evaluation.

TR

a. Availability. Engineering data were provided by the PennDER,
Bureau of Dams and Waterway Management. The superintendent of the
Bentleyville Water Authority, Mr. Bermard Crumrine, was interviewed to
obtain data relative to the dam. Mr, Crumrine did not supply any
additional information.

b. Adequacy. This Phase I Report is based on the visual inspec-
tion, hydrologic and hydraulic analysis. Sufficient information
exists to complete a Phase I Report.

R O O
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SLECTION 3
VISUAL INSPECTION

3.1 Findings.

8. General. The on site luspection of Bentleyville Dam was com:
ducted bLy personnel of 1. Robocrt Kimball and Associates accompanled by
Mr. Bernard Crumrine (Superintendent, Bentleyville Water Authority),
on November 5, 1980 and May 12, 1981, The inspection consisted of:

1., Visual inspection of the retaining structure, abutments and
toe.

2. Examination of the spillway facilities, exposed portion of
any outlet works and other appurtenant works.

3. Observations affecting the runoff potential of the drainage
basin.

4, Evaluation of the downstream area hazard potential,

b. Dam. The dam appears to be in poor condition., From a brief
survey conducted during the inspection, it was noted that the low spot
on the crest of the dam was located approximately 50 feet from the
spillway. Riprap was observed on the upstream slope of the structure,
and it was noted that some riprap was missing in several areas. The
crest and slopes of the dam were grass covered. Brush and swall trees
were observed on both the upstream and downstream slopes. A small erc~
sion area was observed adjacent to the right spillway wingwall. Wet
areas were observed on the downstream slope adjacent to the right
abutment contact, and a swall wet area was observed on the downstream
slope adjacent to the right spillway discharge channel wall, approxi-
mately 10 feet below the crest of the dam, No visible flow was
observed at either wet area.

¢. Appurtenant Structures. The spillway for the dam 18 located
at the left abutment of the structure. An abandoned foot bridge spaus
the spillway crest. The splllway was constructed of concrute and
incorporated a step type design in the discharge channel. In general,
the existing concrete in the splllway is in a deteriorating condition.
In several areas along the spillway channel walls and spillway bottom,
the concrete has deterlorated to such an extent that reinforcing steel
was observed., Sections of the stepped concrete channel bottom have
deteriorated to an extent that undercutting of the chauunel floor is
occurring due to sevpage under the coacvete lining.

An irregular shaped concrete weir exists at the entrance to the
spillway, and sevves as the control structure. The channel width at
the control section, between the spillway rctatining walls, is 20 feet.
The configuration of the control section 1s such that the effective
langth of the weir is 25 feet. Steel bars exist along the crest of
the control section and are utilized for the placement of flashboards.
Only one flashboard was observed on the crest of the control section
during the November 5, 1980 inspection. No {lashboards were observed
during the May 12, 1981 inspection.

6
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The drainline control structure located on the upstream slope of
the dam was observed to be in a deteriorating condition., An abandoned
foot bridge serves as access to the control structure. The control
for the gate valve housed in the control structure was observed to be
very badly rusted, and apparently not capable of serving to control
the valve. The valve on the downstream end of the drainline was
vigible, and the valve was in the open position. No flow was observed
discharging from the 1line.

d. Reservoir Area. The watershed was observed as being covered
almost equally with forested lands and open fields. The reservoir
slopes are moderate to steep, but do not appear to be susceptible to
landslides which would affect the storage volume of the reservoir or
overtopping of the dam by displacing water.

e. Downstream Channel. The downstream channel for the
Bentleyville Dam consists of a tributary to the North Branch of Pigeon
Creek. Interstate Route 70 is located approximately 1,000 feet
downstream of the dam, and the Borough of Bentleyville is located
approximately 3 miles downstream,

3.2 Evaluation. In general, the dam and appurtenant structures
appear to be in poor condition. No major erosion or seepage areas
were observed during the inspection. Wet areas were observed on the
downstream slope near the right abutment contact and adjacent to the
right spillway wingwall approximately 10 feet below the crest. The
wet areas should be monitored. The brush and small trees on the slopes
of the dam should be removed under the direction of a registered pro-
fessional engineer knowledgeable in dam design and comstruction., The
drainline control at the upstream end of the drainline appeared to be
inoperative., The concrete in the spillway channel walls and channel
bottom 1s in a deteriorating condition and should be repaired.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained at the spillway crest
elevation. No other procedures are conducted at the dam.

4.2 Maintenance of the Dam. Maintenance of the dam is considered
poor. No planned maintenance schedule exists for the dam.

4.3 Maintenance of Operating Facilities. There 18 no maintenance of
the operating facilities.

4.4 Warning System in Effect. There is no warning system in effect
to warn downstream residents of large aplllway discharges or imminect

failure of the dam.

4,5 Evaluation. No maintenance of the dam or operating facilities

is conducted. Brush and small trees have been allowed to grow on the
slopes of the structure. The concrete in the spillway discharge chan-
nel and spillway retaining walls 1is in a deteriorating condition. The
control structure on the upstream slope of the dam, which houses the
control for the drainline i{s in a deteriorating condition. The
control is rusted, and apparently inoperable.

An emergency action plan should be available for every dam in the
high and significant category. Such plans should outline actions to
be taken by the operator to minimize downstream affects of an
emergency, and should include an effective warning system. No
emergency action plan has been developed, and the owner should develop

such a plan,
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- SECTION 5

g HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. Limited information relative to the hydraulic
design of the spillway was available for review. The available data
listed the effective weir length at 27 feet, and it was noted that the
spillway was capable of discharging in excess of 900 cfs. No detailed
hydraulic design was available for review.

; b. Experience Data. No rainfall, runoff or reservoir level data
b were available. The spillway reportedly has functioned adequately in
e the past.

¢c. Visual Observations. The spillway appeared to be in poor
condition and inadequately maintained. The spillway is in a ‘
deteriorating condition, but the deterioration does not appear to be ;
capable of hampering discharges through the channel, The control sec-~ |
tion appeared to be in fair condition. The effective length of the
control section was observed to be greater than that between the
splllway wingwalls.

PR

The low spot on the embankment crest was observed at approxima—
tely 50 feet right of the spillway.
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d. Overtopping Potertial. Overtopping potential was investi-
gated through the development of the probable maximum flood (PMF) for i
the watershed and the subsequent routing of the PMF and fractions of
the PMF through the reservoir and spillway.

Sl
R

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Dam Safety Version systemized computer program be utilized. The
program was prepared by the Hydrologic Engineeriag Center (HEC), U.S. 3
Army Corps of Engineers, Davis, California, July 1978, The major i
methodologies or key input data for this program are discussed briefly
in Appendix D. '

5.2 Evaluation Assumptions. To enable completion of the hydraulic
and hydrologic analysis for this structure, 1t was necessary to make
the following assumptions.

1. The pool elevation in the reservoir prior to the storm was
ssumed to be at the spillway crest elevation, 1013.1. ]

2. The top of dam was considered to be the low spot elevation,
1017.8,




3. The effective low head weir length for the spillway control
section was considered to be 25 feet. Flashboards were considered as
being nonexistent. The metal posts on the spillway crest were not
congidered in the analysis.

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
hydraulic and hydrologic analysis and computer output are presented

in Appendix D.

Peak inflow (100-year storm) 525 cfs
Peak inflow (0.5 PMF) 1696 cfs
Spillway capacity 630 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood (SDF)
is bused on the hazard and size classification of the dam, The recom-
mendad spillway design flood for a dam of this size and classification
is in the range of the 100~year storm to the 1/2 PMF. Baged on the
downstream potential for significant property damages to outlying
areas of Bentleyville and Interstate Route 70, the spillway design
flood has been selected as the 1/2 PMF. Based on the following defi-
nition provided by the Corps of Engineers, the apillway is rated as
inadequate as a result of our hydrologic analysis.

Inadequate = All significant hazard dams which do not pass the
spillway design flood (1/2 PMF).

The apillway and reservoir are capable of controlling the
100-year storm and approximately 192 of the PMF without overtopping

the embankment.
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SECTION 6
STRUCTURAL STABILITY
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6.1 Evaluation of Structural Stability.

a. Visual Observations. No major erosion areas were observed on
the embankment crest or slopes. A small erosion area was observed on
the crest adjacent to the right spillway wingwall. No measureable
seepage was observed during the inspection. 7Two wet areas were
. observed on the downstream slope of the dam. Omne wet area was
’ observed near the right abutment contact, and the second wet area was
L observed on the downstream slope adjacent to the right spillway
" discharge channel wall, approximately 10 feet below the crest. Small
’ trees and brush were observed on the upstream and downstream slopes of

the dam.

b. Design and Construction Data. Only limited information was
ol | available in the DER files relative to the construction of the dam.

] Available information indicates that the embankment was constructed of
select material on the upstream slope, with common borrow material
being utilized on the downstream half of the dam. Design drawings }
indicate that a puddle trench was to be constructed along the entire !
length of the dam, with three puddle trenches carried to a depth of at
least 12 inches iato impervious material. A July 13, 1938 progress 1
. report, submitted by an engineer representing the Department of Forest
i and Waters reported on the progress of comstruction as of July 5th of
5 the same year. It was noted in the memorandum that three puddie ﬁ
trenches had been excavated in accordance with plans. The two outside
trenches were 18" wide and ranged in depth from 3' to about 8'.
Between the two outside trenches, the main puddle trench was 3' wide
and also ranged to a depth of 3' to 8'. It was also noted that the
three trenches were on the upstream side of the centerline of the dam,
being spaced about 20 feet apart and converged into a single trench at
each end of the dam. The progress report continued stating that
blowoff pipe was in—place and covered. It was reported that only -
three of the four collars had been placed around the pipe. The i
inspecting engineer asked that the additional collar be placed in the :
main puddle trench as shown on plan, and that it be left exposed for

inspection.

;
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The dam was designed by the Chester Engineers of Pittsburgh,
Pennsylvania. Pertinent design drawings are available in Appendix E.
It appears as though construction of the dam began in mid-1938, and a
September 26, 1938 memorandum indicates that the project was complete *
about the middle of August 1938, i

¢. Operating Records. No operating records exist for the dam.

d. Post Comstruction Changes. No post construction changes are

known to have occurred since construction of the dam was completed in
1938, ‘

@, Evaluation. No major deficiencies were observed during the
inspection which were considered as having an immediate effect on the
static stability of the structure, Wet areas observed on the
downstream slope should be evaluated as to possible affect on

.8tability., The dam is assumed statically stable.

It should be unoted that mining may have occurred beneath the dam,
and the owner should be aware of possible subsidence in the area of
the dam and the potential effects relative to the ongoing stability of
the structure.

f. Seismic Stability. The dam is located in seismic zone l. No
seismic stability analyses have been performed. Normally, it can be
considered that 1f a dam in this zone is stable under static loading
conditions, it can be agsumed safe for any expected earthquake
loading. Since the dam is assumed to be statically stable at the pre-
sent time, the dam is assumed safe for carthquake loadings. No calcu—
lations were performed to document this assumption,

12
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a, Safety. In general, the dam appears to be in poor condition
and inadequately maintained. The dam and appurtenant structures are
in a generally deteriorating condition. No major ercsion was observed
on the slopes or crest of the dam. A small erosion area was observed
adjacent to the right spillway wingwall on the crest of the dam. It
wag obsarved during the inspection that several small areas of riprap
had been removed from the upstream slope of the dam. The inspection
of the drainline control valve stem revealed that the control was
badly rusted, and appareutly inoperable. Two valves exist on the
drainline. The downstream valve was observed to be opened and no flow
‘was observed discharging from the pipe. The upstream valve was
apparantly closed.

AT ) rd

SR AT
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Two wet areas were observed on the downstream slope of the dam.
At the time of the inspections, no flow was observed from the areas,
The seepage should be investigated to ascerlaln its effects on the
stability of the structure. The concrete ln the spillway is in a
deteriorating coaditfon. Undercutting of the channel bottom is
occeurring and if left unchecked, continued undercutting in this
spillway channel could lead to a potentlal fallure of the structure,

The Bentleyville Dam is a significant hazard-~small size daw. The
recommended spillway desiga flood (SDF) for a dam of this size and
clagsification 1s in the range of the 100~year storm to 1/2 PMF.

Baged on the downstream potential for significant property damage to
outlying areas of Bentlayville and Interstate 70, the spillway design
flood has been selected as the 1/2 PMF,

The visual observations, review of avallable data, hydrologic and
hydraulic calculations and past operational performance indicate that
the Bentleyville Dam 1s controlling approximately 19% of the PMF, An
analysis of the 100-year storm indicates that the spillway is capable
of discharging the storm witlhout overtopping the embankment. The
spillway 18 termed inadequate.

b. Adeqacy of Information. Sufficient information is available
to complete a Phase 1 report.,

¢. Urgency. The recommendations suggested below should be
implemented as soon as possible.

d. Necessity for Further Investigation. In order to accompli h
some of the recommendations/remedial measures outlined below, further
investigations will be required by a professional engineer
knowledgeable in dam design and constructlon.

i3
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7.2 Recommendations/Remedial Measures,

l. 1t should be ascertained whether the upstream shutoff for the
12" cast iron pipe is operable. If it is found that the valve 1is not,
operable, it should be made operable or some other method devised to
drain the roservoir. If the valve 18 operable, it should be operated
and lubricated on z regular basis.

2. The wet areas observed on the downstream slope of the dam
should be investigated to determine the extent of the seepage, and its
effect on the stability of the structure. The investigation should be
conducted by a registered professionusl engineer knowledgeable in dam
design and analysis.

3. The spillway 1s in a deteriorating condition., The concrete
in the channel walls and channel bottom should be repaired.

4, A regularly scheduled maintenance and operation plan should
be prepared and implemented to check future deterioration of the
structure,

5. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

_ 6., The brush and small trees on the upstream and downstream
slopes of the daw should be removed under the direction of a regilstered
professional engineer knowledgeable in dam design and comstruction, to
insure that removal of the vegetation does not seriously affect the
atability of the structure.

7. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel,

8. The faclilities installed on the spillway crest control
structure for the fnstallation of flashboards should be removed to
insure that flashboards are not installed at the structure,

9, The areas on the upstream slope where riprap has been removed
should be repaired by replacing the riprap.

10. Areas of observed erosion should be repaired and seeded.

14
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Front

l. Upper
2. Upper
3. Lower
4., Lower
Back

S. Upper
6. Upper
7. Lower
8. Lower

left

right

left

right

left

right

left

right

BENTLEYVILLE DAM
PA 1096

Overview of upstream slope of dam, drainline
control structure, &nd spillway approach.
View towards the left abutment.

View of upstream slope. View towards the
right abutment. Note brush and smail tree
on upstream slope, and partial view of riprap.
View of spillway approach, amd spillway
control section., Note exigtance of one
flashboard and abandoned foot bridge which
spans the spillway crest.

Close-up of spillway control structure. Note
facilities for installation of flashboards.

View of spillway discharge cliannel. Note
deterioration of concrete, and undercutting.
View of drainline control structure on
upstream slope. Note deterloration of
abandoned foot bridge.

View of seepage area on downstream slope at
the left abutment contact.

View of 12" gate valve at downstream end of
drainline.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam Safety
Investigation), September, 1978, prepared by the Hydrologic
Engineering Center, U.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis is pre-
sented below,

l. Precipitation. The Probable Maximum Precipitation (PMP) is
derived and determined from regional charts prepared from past rain-
fall records including "Hydrometeorological Report No. 33" prepared by
the U.S. Weather Bureau.

The index rainfall may be reduced from 10% to 20X depending on
watershed size by utilization of what is termed the HOP Brook adjust—
ment factor. Distribution of the total rainfall is made by the com
puter program using distribution methods dgveloped by the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in develop~
ment of the overtopping potential is based on applying a hypothetical
storm to a unit hydrograph to cbtain the inflow hydrograph for reser-
voir routing.

The unit hydrograph is developed using the Sayder method. This method
requires calculation of several key parameters. The following list
gives these parameters their definition and how they were obtained for
these analysis.

Parameter Definition Where Obtained
Ct Coefficient repragenting From Corps of
variations of watershed Engineersg*
L Leugch of main stream From U.S.G.S.
channel miles 7.5 minute
topgraphic
Leca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute
topographic
Cp Peaking coefficient From Corps of
Engineers*
A Watershed size From U.S5.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania,

D-1




3. Royting. Reservoir routing is accomplished by using Modified i i
Plus routing techniques where the flood hydrograph is routed through 1
regservoir storage. Hydraulic capacities of the outlet works,
- spillways and the crest of the dam are used as outlet controls in the
routing. '

PO R

o

The hydraulic capacity of the outlet works can either be calculated
and input, or sufficient dimensions input, and the program will calcu-
late an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates atorage. Surface areas

b are either planimetered from available mapping or U.S.G.S. 7.5 minute
" series topographic maps or taken from reasonably accurate design data.

4. Dam Overtopping. Using given percentages of the PMF, the com ‘
1 puter program will calculate the percentage of the PMF, which can be f
-] controlled by the reservoir and spillway without the dam overtopping.

o 5. Dam Breach and Downstream Routing. The computer program is
] equipped to determine the increase in downstream flooding due to
failure of the dam caused by overtopping. This is accomplished by
routing both the pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input assumptions) at a
given point in time and determining the water depth in the dowmstream |
channel. Channel cross-sections taken from U.S.G.S. 7.5 minute
topographic maps were used in the downstream flood wave routing. Pre
and post failure water depths are calculated at locations where croes- y
gsections are input. ;
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NAME OF DAM: Bentleyville Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 24.3 inches

HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

STATION 1 2 3
Station Description Bentleyville

Drainage Area .

(square miles) 1.2

Cumulative Drainage Area
(square miles) 1.2

Adjustment of PMF for

Drainage Area (%)(l) (Zone 7)
6 hours 102
12 hours 120
24 hours 130
48 hours 140
72 hours N/A
Snyder Hydrograph
Parameters
Zong (2) 29
cp (3) 0.50
o (4) %'39 11
.89 miles
Lei™tasss) (4) 5.95
tp - Ct(Lcha) 0.3 hrs. 1.91

Spillway Data

Crest Length (ft) 25 (effective length for low heads)
Freeboard (ft) 4.7
Discharge Coefficient 3.1
Exponent 1.5

(1)Hydromnteorolggigal Report 33 (Figure 1), U.S. Weather Bureau
and U.S. Army Corps of Engineers, 1956.

(2)Hydtological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (Cp and Cy).

(3)Snyder's Coefficients.

4)L-Length of longest water course from outlet to basin divide.
Lca-Length of water course from outlet to point opposite the
centroid of drainage area.
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 SPILLWAY CREST:

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.2 sq.miles

EIEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1013.1 {30 ac-ft]
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1017.8 [79 gc-ft]
ELEVATION MAXIMUM DESIGN POOL: 1018,5

ELEVATION TOP DAM: 1017.8

4. Elevation 1013.1

bo Type Irr - - s +

c. Width Effective crest Jangt‘q n_25. faat

d. Length Spillway length,-approxiastely 65-feat

e. Locatiom Spillover — — _ Loft abutment
f. Number and Type of Gates Nona

OUTLET WORKS:

a. Type "
b. Location AR - ¥:1 e h o) (W 23

c. Entrance inverts Eazimum section
d. Exit iaoverts nqngwn
e, Emergency drawdown facilities*

Le” cast 1iron pipe [operatlon

HYDROMETEORO.LJGLCAL GAUGES: . questionableg
a. Type
b. Location None
c. Records None
None
MAXIMUM NON~-DAMAGING DISCHARGE:
Unknown
NOTE: Elevations !iem ficld survey,
D-4
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N NAME _Z2ENTLEYYILLE [DAM
= NUMBER PA-10%¢
“» 9 L. ROBERT KIMBALL & ASSOCIATES ,
' CT CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
il = EBENSBURG PENNSYLVANIA By STM pate__MAY, 1981
Esl
4 ELevaTioN - Areh - CaprclTY ReLrTionNsqiP
‘% Froi LSS, 7.5-MN, QUND., DER., FruesS
b AND FigELD VS PECTION DATA..
; .
b SPILLWAY CREST AT ELEVATIOAN = /0/3,]
SURFACE AReA AT SALLWAY Cr&ST = S.Sacees
b ELEVATION WHERE MAEA EQUALS Belo= 996.6
g
’i | AT ELEV. /020 | A2gh = /8 KeRES
o AT BlLEmV. /040 |, AREA £ 4/ AceES
/040 4
105G ~
ToP OoF [DAM
P /7020
/0/0 ~
SPILLWAY C2EST
/000
?% T T =T 7 T T
o /0 20 2o +0 So
Aeeh o 5.5 /4 /8 Zo 4-|
cae)
ELE&V. | 996.6 | /0/3.1 2026.9 | so20 /080 | /Jo4o
(P

[y

s
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Wi NAME
=) NUMBER Prn=109G
4 1. ROBERT KIMBALL & ASSCCIATES

{TT CONSULTING ENGINEERS & ARCHITECTS SHEET NO. & OF
= EBENSBURG PENNSYLVANIA BY.OTM DATE___MAY, 1981

DiscHbhRGE RATIN G

’

#;, {re Zo ———
/0/7.&2-—ﬁ@——r"] ~ e :
; i . N ,e I\, 35 (p.rsove: EL,)oIs) _: 07
! 2 (3.1 (22 A , ” :
: a
{1 ! I
: | |
/6730~ | |
A l |
NoT@: ( LoW Haro L)
‘: SEE PreE E-3 « anrgz,rwe =25 —
SPILLWAY PoiN
SPILLWAY SsEcTIioN
OvVERTOPPINGr 2/2 7 -
Q=cdh = (2,90 40" b 4
]
/a/?\—-——.\ ! : . g
1> [F/0/8 !
ToP oF ODAM [eor/iLE g '7
ScALES HoRz, /%= 5o’ j
VIEW /Nty UPSTREAM 06
ELEV [ SPrl-WAY OVER ToPP/NG | DIscHARGE
ATy Y @ A A Q *Q |
(R Ceks) | (e | (FO] (efs) (c$3) ‘
1
/a/goI (o] (o} [w] K
/073,85 O & 20 20 ‘1
/6/4.0 e. 9 65 65 R
/6/5.0 )9 Zoo 200 :
/0 /6.0 2,9 3/2 3/0
/0178 4,7 630 o — 630
/018.,6 4.9 670 |{o.2 | 40 /0 680
/8.5 S.4 780 | 0.7 | 288 430 /210
/0/%.0 5.9 870 /2 |10 | so036 /920
/0/9.5 .+ /000 17 | @279 J8¢o 2860 3

£
Q RounDED To NeAREST 5 cfis.
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§ NAME

~ NUMBER PA-1096
< .. ROBEAT KIMBALL & ASSOCIATES =
T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
== EBENSBURG PENNSYLVANIA BYLTM pate_MAY 1781

SOF.  anp Frowod RoutTinvé

CoNSIOER (i/z PMEY AS &.D.F. RBASED oW
DoOWNSTREANM CoNDITIONS. QU LYy AREAS
OF R&NTLEYVILLE | ANO InNTERSTATE Rours
70 APPEMNL SUSCEPTIBLE ToO S/I@NIF I CANT
R MAGE SHoOUWLD THWE STRUeT URE FAll,.
SPILLWAY AL e@uaeyY To Bes CLeTteerines0 BY CHec-1),

Loss Qkfg AND BASE Flow PAQAME‘I‘EE%_

STRT L. = J N o

CNST L= .05 /A//h’e

STRT®= /5 cfs/mi®

orcsNT 0.085 (5% o Faax KLOW>

ETrioe= 2., O

AS RScomMmENDED BYy 7iHe MBaLTrimMoReE LDisTRicT
ColR PR oF ENG&INEER S.

Dg TiErMIN AT/ION 2T /00 -YR FLooD

OHIo River PBasiN y MoNONGAHELA Su3- BAs/N,
@O From ! MuLriPLe ReoeessioN FrLow FRESQuenNcY
Deaniatcs Aesga = /2 m/ %
SLorm = (/26o-/0:/3)/L9 = /=0 Fr/mi

W/ = /5 = o.32

0. 476/98 ©.263405 -0.02387%4]

(o.A) LY

193.00(3.47) (2.08) ( 1o®d

192,00 (D.A. x5 )

Frrom Q\oo

723 5

@©From s Warse LResSouvress BucLsTiN Mo, /3
Oecropnsg N /977

CoNsIODER Mopel N0 &

D-7

N A

RESRUNIT SV S TR
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' A NAME

. NUMBER PA=- 1076

4 L. ROBERT KIMBALL & ASSOCIATES 4+

" e CT CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
EBENSBURG PENNSYLVANIA 8277 pare_MAY, /781

X e
- _ Qicc = < A" &
E WHERE &
Da ,
Demivacee Aeesn (AY = A2 M Cuses. 7.5 Quad)

AMNUAL [BE c1PirnTioN j,,,a,x (@ ) - 20" 27 e 137

Fram TABLE &

. c=42.2 |, XeO0.75/ | 020,744

s Qoo = CAXPJP

a.78/ ©.74 4

(/3.0)

s«z.2 (r2o)

= 327 ¢§;5

Qiop Aerboe = QmMernop | + D merHed Z 1
2

"

723 + 327 j
= ]

= 525 a&;

SpiLLway Apscuacy (/00-FE FiooD)

ASSUME] INELow & QuTFLowW
(Smal Resgevo2 Aeea, s =)

S AetwayY /S8 ADEQUATE . DAM 1S ANoT *
ovel ToPPaeD . No DerailLeDd L4 :

Ceuees o .
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General Geology

The Bentleyville Dam is located in the Pittsburgh Plateaus Section
of the Appalachian Plateau Province. This section typically consists
of rounded hills and ridges formed by stream erosion of a former
plainlike area. In the study area, the ridges are more definite and
folds are slightly broader. The sediments are deformed by several
sub~parallel secondary folds which are superimiposed upon a major
spoon-shaped trough of first magnitude in southwestern Pennsylvania
and adjacent regions. The axes of these folds trend about N30-50°E,
plunging gently southward. The Bentleyville Dam lies on the common
flank of the Amity Anticline and Pigeon Creek Syncline. The Amity
Anticline strikes about N36E in the area of the dam. The strata
beneath the dam strike this same general direction and dip gently to
the southeast.

The rock underlying the dam belongs to the upper member of the
Pittsburgh Formation of the Monongahela Group of Upper Pennsylvanian
Age. It is composed of approximately four beds of argillaceous
limestone alternating with units of greenish-gray mudstone, siltstoune,
and sandstone; some sandstone being massive. It is about 80 feet
thick. The Benwood Limestone of the Sewickley Member, which lies
beneath the upper member of the Pittsburgh Formation is known to have
good water - bearing properties. The Monongahela Group extends to the
base of the Pittsburgh coal seam.

The Bentleyville Dam is located in the Main Bituminous Coal
Field. Principal coal beds which underly the dam are the Sewickely,
Redstone, and Pittsburgh seams. They are about 125 feet, 200 feet,
and 250 feet beneath the dam, respectively. As of 1974, the Pittsburgh
coals extent of mining was just south of the Bentleyville Dam near the
Route 70 intersection.
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GEOLOGIC MAP OF THE AREA AROUND CHAMBERS DAM,
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